Osteosarcoma is a primary malignant neoplasm of the bone. Osteosarcoma of the jaws especially those of maxilla is rare. The diagnosis of osteosarcomas is diff icult and challenging. In this case report we highlight a rare case of osteosarcoma of the maxilla in a 29 year old male patient which was highly aggressive and was initially diagnosed as rhabdomyosarcoma. This case highlights the difficulty in diagnosing osteosarcoma merely from incisional biopsy specimens which may not be representative of the whole tumour. Limited clinical information at incisional biopsy also adds to the difficulty in arriving at the def initive diagnosis. We further discuss the treatment modalities followed in this case.
INTRODUCTION
Osteosarcomas are a heterogeneous group of malignant tumours affecting the bone or mesenchymal tissues characterized by formation of disorganized woven bone or osteoid tissue (1) . The aetiology of osteosarcomas is still unknown but most of them contain clonal chromosomal aberrations (2) . Osteosarcomas are the second most common primary bone tumours after multiple myeloma and accounts for 15 -35% of all primary bone tumours (3, 4) . The estimated incidence of osteosarcomas is 4-5 cases per million population (4) .
Osteosarcomas occur most commonly in the long bones but are rare in the jaws with an estimated incidence of 0.7 cases per million. Osteosarcomas of the jaw have a slight male predilection (5) . Patients with long bone lesions tend to be in their 2nd to 3rd decades whereas; patients with osteosarcoma of the jaws tend to be in their 4th to 5th decades of life (6) . Osteosarcomas occur more frequently in the mandible than in the maxilla (7) . The posterior body and the horizontal ramus are commonly involved regions in the mandible, whereas in the maxilla, the alveolar ridge, sinus floor and palate are the most commonly involved (8). Paget's disease, fibrous dysplasia and previous radiation therapy are known predisposing factors of osteosarcoma (3, 9) .
The presenting symptom depends on the location of the tumour and may be vague or non-exixtent (10) . Pain, swelling, paraesthesia and pathological fracture may occur later in the disease process (10) . Intratumoural haemorrhage, infection or dedifferentiation may cause sudden and dramatic increase in the size of the lesion (10) . Histologically, osteosarcomas are subdivided into chondroblastic, osteoblastic and fibroblastic variants (8) . They may also be graded as high, intermediate and low grade osteosarcomas. Based on location they may be subdivided into central (medullary) and peripheral (surface) types. The peripheral osteosarcoma may be either parosteal (juxtacortical) or periosteal in location (11) .
These tumours have an ability to metastasize via blood stream and are considered as a prototype mesenchymal malignancy (12) . However, osteosarcomas of the jaw have a low incidence of metastasis and better prognosis (13) .
In this case report we highlight a rare case of osteosarcoma of the maxilla in a 29 year old male patient which was highly aggressive and posed a diagnostic dilemma at the initial histopathological examination. We further discuss the treatment modalities followed in this case.
CASE REPORT
A 29 year old male patient, presented to the Oral and Maxillofacial Surgery Clinics in our institution on December 2007 with a rapidly expanding, painful mass on his palate of 4 weeks duration. He had complained of toothache in his left upper molars prior to the development of the swelling and was prescribed analgesics and antibiotics by a private dental practitioner. However the swelling persisted, hence the patient was referred to another Oral and Maxillofacial centre, where an incisional biopsy was done. Following the biopsy the swelling exhibited rapid expansion and the patient was referred to our centre.
The past medical history of the patient was noncontributory. However, he was a smoker and had no other habits. He had no loss of appetite but observed a sudden loss of weight in the recent period. On intraoral examination, there was a growth approximately 5cm x 3cm x 2cm in size on the hard palate. The pedunculated growth extended to the softpalate and uvula. It was irregular in shape, lobulated and the surface was covered with necrotic slough (Figure 1 ). Teeth 24 to 26 had grade II mobility. Patient had difficulty in speaking and eating.
The CT scan showed an ill-defined, heterogenous, enhancing soft tissue mass measuring 6.4 cm x 3.0 cm x 2.5 cm arising from the hard palate ( Figure 2 ). The medial wall of the left maxillary sinus showed destruction. Several cervical lymph nodes were enlarged with the largest being a right posterior cervical lymph node measuring 1.5 cm in diameter.
Incisional biopsy findings performed at another centre prior to the patient being referred to our centre confirmed a diagnosis of rhabdomyosarcoma as the tumour cells were immune-positive for vimentin, desmin and moderately positive for actin. The patient was administered chemotherapy due to the extensiveness of the tumour. The patient received adriamycin and ifosfamide. Initially, the tumour showed a positive response as evidence by reduction in size however, a week after the induction of chemotherapy, the tumour started to rapidly increase in size causing severe pain and discomfort to the patient (Figure 3 ). An emergency surgery to debulk the tumour was done to prevent airway obstruction. Two weeks later, a left subtotal maxillectomy was carried out.
The histopathology of the surgical specimen revealed, surface parakeratinized stratified squamous epithelium and the underlying connective tissue densely infiltrated with tumour cells. The neoplastic cells were highly pleomorphic, and round to polygonal in shape. Few areas showed spindle cells ( Figure 4A ). The neoplastic cells showed enlarged hyperchromatic nuclei and inconspicuous cytoplasm against a background of hyalinised and myxoid stroma. Numerous mitotic f igures were present. Areas of osteoid formation ( Figure 4B ) and chondroid differentiation ( Figure 4C ) were evident. The neoplastic cells appeared to invade adjacent lobules of minor salivary glands. Dilated blood vessels with evidence of perivascular and intravascular invasion of tumour cells were evident. Perineural invasion was also observed ( Figure 4D ). The tumour cells stained negatively with myogenin. Hence a def initive diagnosis of osteoblastic ostoesarcoma was given.
The post-operative recovery of the patient was uneventful ( Figure 5 ). He later underwent adjuvant chemotherapy with doxorubicin and cisplatin. At review prior to cycle 3 he was well with no evidence of disease recurrence. Unfortunately after completion of cycle 3, the patient defaulted treatment and followup. 
DISCUSSION
Osteosarcomas are primary malignant bone tumours (3) and majority of them arise de novo, whereas some develop in association with conditions such as Paget's disease, f ibrous dysplasia, chronic osteomyelitis, trauma or previous radiation therapy (3, 9, 14) . Maxillary osteosarcomas are rare (7) with a peak incidence in the 4th to 5th decades (6), which is 10 to 15 years later than the mean age osteosarcomas occurring within the long bones (8, 14, 15) . However, the age range at presentation for jaw lesions varies widely between 7 and 63 years (10) . We present a rare case of osteosarcoma of the maxilla which developed de novo in a male patient who was in his 3rd decade. The clinical diagnosis of osteosarcoma is difficult as the clinical signs and symptoms such as swelling, pain and general discomfort are non-specific findings (4, 8, 14) . Symptoms of osteosarcoma of the jaws may be absent or minimally apparent during the early disease state but eventually progresses to an expansible mass with neurosensory changes such as paresthesia (10) . Displacement and mobility of teeth may also be evident (8) . Our patient presented with a rapidly expanding painful mass on the palate associated with tenderness over the left upper molar teeth.
The differential diagnosis for an expansile mass of the jaw may include a large number of entities for example ossifying f ibroma, giant cell granuloma, odontogenic cysts and tumours, fibrous dysplasia, ossifying f ibromas and benign and malignant neoplasms. A tissue biopsy is the only means of making a definitive diagnosis however the incisional biopsy is not without pitfalls. As in our case the initial incisional biopsy was diagnosed as rhabdomyosarcoma by another centre.
Osteosarcomas of the jaws may be misdiagnosed as example fibrous dysplasia, ossifying fibroma (16), osteoma, chondromyxoid fibroma, chondrosarcoma (17) , giant cell granuloma (11) and pyogenic granuloma (10) . In an extensive lesion, different histopathologic patterns may occur at various sites and therefore an incisional biopsy taken at the surface may not be representative of the true lesion. This is in agreement with Bertoni et al (1991) as they claimed that the histological diagnosis of ostoesarcoma in the jaw is not always straight. Biopsies should be representative of the lesion to increase the accuracy of the pathologic interpretation as small biopsies may not capture the osteoid component (10) . In our case, the initial biopsy specimen failed to capture the osteoid component whereas the surgical excision specimens showed the various patterns of appearance of osteosarcoma in different sections which lead to the definitive diagnosis.
Surgery with adequate margins remains the mainstay of treatment for osteosarcomas (19) . Osteosarcomas arising from the maxilla cannot always be resected with sufficient margin. This is reflected by a relatively high local recurrence rate (20) . Adjuvant chemotherapy has played an important role in increasing the survival of patients with osteosarcoma of the long bones (4). Oda et al (1997) suggested that while pre-operative chemotherapy may not statistically improve survival, it did make the surgical resection easier. However, such reduction in size did not persist as shown in our case. Pre-operative chemotherapy had an initial positive response by way of reduction in size of the lesion that was later followed by an aggressive expansion of the lesion which prompted the surgeons to carry out an emergency de-bulking surgery to prevent airway obstruction.
In the osteosarcoma of the long bones neoadjuvant chemotherapy is carried out before surgery, after which the resected specimen is examined for histological response to the neoadjuvant chemotherapeutic agents and the decision of whether to use the same chemotherapeutic agents or change to other adjuvant chemotherapeutic agents is determined later (22) . In our case, neoadjuvant chemotherapy with adriamycin and ifosfamide resulted in an aggressive expansion of the lesion. A definitive diagnosis of osteosarcoma was made later which lead to the change in decision of the choice of cheomotherapeutic agents to doxorubicin and cisplatin for the adjuvant chemotherapy.
CONCLUSION
Patients with osteosarcoma of the jaws will usually first present to the dental professional due to the clinical presentation of pain and swelling of the jaws. The diagnosis of osteosarcoma of the jaws is often challenging, especially when the initial incisional biopsy specimen is not representative of the true lesion. Therefore, adequate sampling of the lesion should be mandatory to arrive at the definitive diagnosis which can lead to prompt treatment.
